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FIGURE 2.- Rlean 700-rnb. rontolm (solid \Tit11 irlt,crrrlc,di:ltc colltours  dashed)  in  tens of feet,  and  departures  from  normal  (dotted)  in 
50-ft.  irltcrvals for July 1961. High  latitude  troughs and  ridges  arourld  the  periphery of the  deep  polar Low were displaced  eastward 
from nornlal  positions.  Height  anomaly patterns characteristic of blocking were prevalent  over  much of the  hemisphere. Also 
depicted is the  path of hurricane Anna. 1,arge dots :tnd dates irldicatc 0000 G M T  position of storm. 

over the  eastern half of the  country  in  rcsponse  to  north- 
erly flow from Car1nda into  the vigorous  mean  trough. 
Warm t'emperatures  prevailed  over  the  northern  Rockies 
and the  northern  Plains  beneath  the mean ridge.  Sub- 
normal t'emperatures  in  the  Southwest were associated 
with a fairly  vigorous  mean  trough  along  t,he  west coast, 
and with  the  onset' of summer  showers. 

Subsequently,  the  mean  ridge  in the eastern Pacific 
began to grow, a trough  developed  from the Great  Lakes 
southwestward, and the  eastern  trough  returned  rapidly 
t o  the  Atlantic.  The  resulting  regime (fig. 6A) remained 

relatively  uncllanged  during t'he last two-t'hirds of the 
month. 

During  t'his  reversal of circulation the eastern  trough 
was replaced by R ridge  and t'lle western  ridge  by  a  trough. 
The parallel  reversal of surface  temperature produced 
a remarkable contrast  between  temperature  anomaly 
patterns of the weeks ending  July 9 (fig. 5B) and  July 23 
(fig. BB). Weekly  average  anomalies  from  the  first week 
to  the third  warmed as much as 9" F. over the eastern 
Great  Lakes  and  parts of California and cooled more 
tlmn 6" F. in the  northern  Plains. 



FIGURE 3.--Mean 700-mb. isotachs  for  July 1961. Heavy solid 
arrows indicate  primary  axes of the  mean rnaxirnurn winds;  heavy 
dashed  arrows  secondary  axes;  and  light  dashed arrows, their 
normal  July  positions.  Primary axes were generally  south of 
normal  over  the  continents  but  displaced  northward  by  strong 
subtropical ridges  in northeastern  sections of both  oceans. 

FIGURE 4.-Change in 700-mb. height  anomaly  (tens of fect) from 
June  to  July 1961. Positive  changes were predominant at higher 

4. AVERAGE  TEMPERATURE  FOR  THE  MONTH 



FIGURE 6.-(A) Five-day mean 7OO-mt) .  contours and dcpartures 
from nornlal (both ill tens of feet) for July 18-22, 1061. (13) De- 
parture of :tveragcl surface tenlp~ratr l rc  ( O F . )  from rlorrnnl for thc: 
week ending July 2 3 ,  1961 (from [SI). These arc reprcscntative 
of typical  ptttterrls  during  the last 20 days o f  the rllonth. 

extreme to t'lle other (4-class chngc\).  Of 100 rcpre- 
sentative stations, 72 did  not,  change by 111orc than one 
class; about t'he norlrlal  degree of' persist'ence for this tirlle 
of year. Forty-eight stat,iorls wcrc cooler w l d c  22 were 
warmer by one  class or  more frorn June t'o J U ~ \ ~ .  The 
larger nurnber  in  the cooler category is partl\-  attributable 
to increased blocking activity  from  t'he  previous rnorlt'h. 

5. PRECIPITATION 

Some features of t'he distributiorl of precipitation in 
July (fig. 8) can be  explained in relation to t,he mea11 
circulation. For insstarrcr, the belt of abnornd amounts 
extending Iron1 Texas  to  the  Great  Lakes \vas related  to 
hhe cyclonic vorticit'y  observed  in  this  area, w21er.c the 

FIGI.RE 8.-Percentage of normal precipitation for July 1961 (from 
IS]). Precipitation was especially  heavy  over  much of the  south- 
ern Plains and the  middlc R'fississippi Valley. 

norrnal Ju ly  circulation  is strongly anticyclonic. Al- 
t,llongh t,he mea11 t'rough  in t'he nlorlthly 700-mb. chart of 
figure 2 appears weak, its significance is substantiated b s  
the  negative  height  anondies  attending  it. Most of this. 
precipitation  occurred aft'er the  initial  circulation regime 
which  ended around t,lw IOth, though  luge  amounts had 
f d e n  in  soutlleasterrl Texas earlV in  the  month. Sorne 
o l  the llewvicst rain  occurred  along the zone of maximum 
fror1t'al activity to the  north (fig. 9) Heavy  rain asso- 
ciatetl with frontal activity on the 1st resulted in new 
records for a 24-hr. amount8 (6.28 in.) and for July (12.23 
in.)  at  Dubuque, Iowa. A. squall  line was a t  le&  one of 
the lwtors lertding to deve,lopment of showers on the 19th 
which  deposited  2,92  in. of rain in an hour and 5.60 in. 
in 24 hr. a t  Charleston, W. Va. A new record  total for 
J t d ~  and an7 Inonth, 13.54 in. w t~s  ah0 esstabhbed there. 
Ot,her st,at,ions reporting the wchtest July were Tulsa, 
Okla., and Midland, Tex. 



FIGURE 9.--n’urnbcr of ditys with  fronts  in equd.are:t (66,000 
n.mi.2) quadrilaterals  for  July 1961. The region with 10 or 
more days  with  fronts is hatched.  Precipitation (fig. 8) exccedcd 
normal in most of the  hatched  area  east of the  Continetltal 
Divide. 

Seasonal  rains  began  in  Arizona  about  on  schedule [3] 
early  in  the  month,  ended  after a short’ period,  t,l~erl set 
in  again  around the 13th and  continued  intern1ittertt~l~- 
thereafter.  These  showers  were  associated  with  the  in- 
jection of moisture  from  t,he Gulf of Mexico,  induced by  
norrnal  seasonal  evolution of the mean  circulation. 
Nevada  and Ut’ah also  received  appreciable  :ltnounts of 
rain from this  source. 

Drought  continued  in  the  northern  Plains, bccorllirlg 
even more  severe  in  some  areas.  Local  showers  brought 
relief in other sections but came too  late to do 1nuc11 good. 
The  Southeast  was also dry,  being  under  the  influence of 
strong  anticyclonic  vorticity at both sea level and  aloft. 
Several  stat’ions  in  Florida,  including  Apalacllicola, Ltlkc- 
land,  and  West  Palm  Beach, had record  low  precipitatio~l 
totals for the month. Deficits  from  normal July amounts 

ranged  from 3 to  more  than 6 inches  along the Atlantic 
coast from Georgia t’o southern  Virginia. 

6. TROPICAL STORMS 

Hurricane  Anna  developed  southeast  ol  the Windward 
Islands on the 19th in an ertst’erl>- wave (see track, fig. 2). 
Its path and rate of t’ravel  were  remarkably similar to 
t,llose of hurricw~e A.bby in  July 1960 [4]. Anna moved 
fro111 the  vicinity of the  Windward  Islands to Central 
America  in  approxinlately 4 days  along a track  just south 
ol‘ t h e  10,400-ft’. cor1t)our (fig. 2 ) .  

Four  storms  were  reported  in  the  eastern Pacific, south- 
westw:tr.tl from central RZexico. Two of them reached 
hnrricnne  intensity. 

I n  t’he western Pacific there were five storms, of which 
thrce developed into  t’yphoons.  One of t’llese traveled 
nort t~w:ml  int,o Korea from  t’lle central  section of the 
Philippine Sea, motjher  hovered  around  the  southern tip 
of Formosa, m d  the  third  dissipated  in the East China 
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